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Wisconsin Water Quality Monitoring and Planning

This Water Quality Management Plan was created under the state’s Water Quality Management
Planning and Water Resources Monitoring Programs. The plan reflects Water Quality Bureau and Water
Resources Monitoring Strategy 2015-2020 goals and priorities and fulfills Areawide Water Quality
Management Planning milestones under the Clean Water Act, Section 208. Condition information and
resource management recommendations support and guide program priorities for the plan area.

This plan is hereby approved by the Wisconsin DNR Water Quality Program and is a formal update to the
Wolf River Areawide Water Quality Management Plan and Wisconsin’s Statewide Areawide Water
Quality Management Plan. This plan will be forwarded to USEPA for certification as a formal plan

update.
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Abbreviations
AELAquatic Entomology Laboratorgt UW¢ Stevens PoinfTheprimary laboratory for analysis of
macroinvertebrate taxonomy in the State of Wisconsin.

BMP. Best Management PracticeA practicethat isdetermined effective and practicable (including
technological, economic, and institutional considerationgreventing or reducing pollution generatefdom
nonpoint sources to a level compatible with water quality goals.

DATCPWisconsin Department of Agriculture, Trade and Consumer Protectilbre state agency in partnership
with DNR responsible for a variety ahtl and water related programs.

DNR Department of Natural Resource$Visconsin Department of Natural Resources is an agency &tte
of Wisconsin created tpreserve, protect, manage, and maintain natural resources.

END:Endangered Specie®Visconsirspecies designated as rare or unique due to proximity to the farthest
extent of their natural range or due to anthropogenic deleterious impacts on the landscape or both.

ERWExceptional Resource Watey A 8 O2 Yy aAy Qa RS aA 3 ygualith ®ndardizt R&exswahi | G S
exceptional quality and which may be provided a higher level of protection through various programs and
processes.

FHMD:Fisheries and Habitat Management Databa3éed G I 6§ SQ&8 NBLR2 AAG2NE -T2NJ FA&K
calcubted metrics involving fish assemblage condition and related.

FIBI Fish Index of biological integrit{Fish IBI) An Index of Biological Integrity (IBl) is a scientific tool used to

identify and classify water pollution problems. An IBI associates apbigenic mfluences on a water body with

biological activity in the wateaind is formulated using data developed from biosurveys. In Wisconsin, Fish IBls
FNE ONBFGSR F2NJ SFOK (L) 2F ylF{idaNF¥t O2YYdzyAde Ay i

HUC Hydrologic Unit Cod. A codeor sequence of numbers that identify one of a number of nested and
interlocked hydrologic catchments delineated by a consortium of agencies including USGS, USFS, and Wisconsin
DNR.

MIBI: Macroinvertebrate Index of biological integrity. In Wisconsin, lhe MIBI, or macroinvertebrate Index of
0A2f23A0FE AYUSaANRGEZT ¢ & RS dRbisvedddratediddityTseddlsé & § 2
Fish IBI).

NC.Natural Community. A system of categorizing watbased on inherent physical, hyadogic, and biological
assemblagesStreams ante] S& I NB OF §S3I2NAT SR dzaAy3a +y NNX& 2F a

MDM: Maximum Daily AveragesMaximum daily average is a calculated metric that may be used for
temperature, dissolved oxygen anelated chemistryparameters to characterize water condition.

mg/L: milligrams per liter Avolumetric measure typically used in chemistry analysis characterizations.
Monitoring Seq No. Monitoring SequencéNumber. A unique identification codgenerated by the Surface
WatSNJ LY G4 SaNI GSR az2yAd2NAy3 {eadSYy o{2La{0X ¢gKAOK K2

NOAA:National Oceanic and Atmospheric AdministratioAfederal agency responsible for water / aquatic
related activitiednvolve the open waters, seand Great Lakes.
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ND:No detection Aterm used typically in analytical settings to identify when a parameter or chemical
constituent was not present at levels higher than the limit of detection.

NRCSUSDA Natural Resourc&onservation ServiceThe federal agency providing local support and land
management outreach work with landowners and partners such as state agencies.

ORW:Outstanding Resource Watet A 8 O2yaAy Qa RSaA3IAylFdA2y dzy RSNwith G 4GS
outstanding quality ad which may be provided a higher level of protection through various programs and
processes.

SCSpecies of Special Concefpecies in Wisconsin designatedspecial concerdue to proximity to the
farthest extent oftheir natural range or due to antbpogenic deleterious impacts on the landscape, or both.

SWIMS ID Surface Water Integrated Monitoring System (SWIMS) Identification Ca%leunique monitoring
station identification number for the location where monitng data was gathered.

TDP:Total Dissolved Phosphorug\n analyzed chemistry parameter collected in aquatic systems positively
correlated with excess productivity and eutrophication in Wisconsin waters.

TMDL:Total Maximum Daily LoadAtechnical repaot required for impaired waters Cée Water Act. TMDLs
identify sources, sinks and impairments associated with the pollutant causing documented impairments.

TP:Total Phosphorus An analyzed chemicglarametercollected in aquatic systeniiequently postively
correlated with excess prodtivity and eutrophication ity  y & 2 F 2watar@2 y aiy Qa

THRThreatened SpeciesVisconsirspeciegesignated athreateneddue to proximity to the farthest extent of
their natural range or due tanthropogenic deleterious impacts on the landscape,ahb

TWA:Targeted Watershed Assessmertd (i dzZR& RS&aA 3y RSAONAROGSR Ay 2Aa02ya.;
Strategy 20182020 thatintegrates multiple program goals and interests for monitoringgasing, and planning
for maintaining, protectingandmana Ay 3 (GKS adl 46SQa NBaz2dz2NOSaod

TSSTotal suspended solidAn analyzed physical parameter collected in aquatic systems that is frequently
positively correlated with excess productivity, reduced wadearity, reduced dissolved oxygen and degraded
biologicd communities.

WATERS IOthe Waterbody Assessment, Tracking and Electronic Reporting System ldentification £&ode
dzy Alj dzS Yy dzYSNAOFf aSljdzSyOS ydzyo SNJ | dAsds3meSRniti®e2 REKS 2 |

WBIC Water Body Identification 6de. 5 b wQ& dzy AljdzS ARSYGAFAOFGAZ2Y O2RSa
state. The lines and information allow the user to execute spatial and tabular queries about the data, make
maps, andgperform flow analysis and network traces.

WQC:Water quality citeria. AO2 YLI2 Yy Sy 2F 2Aa02yaiyQa ¢l GSNJ ljdz- £ Ad @
endpoints for specific chemical, physical, and biological constituents.
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Watershed Discussion & Management Figure 1: Lower Little Wolf RivefWA
Recommendations LT

| Lower Little Wolf
River TWA

Watershed Goals : ] ——

The overall goal of this plan is improve and protect water quality in the basin. — o T
This Targeted Watershed Assessment monitoring project provided substantial dj * o
to analyze current aaditions and to make recommendations for future
management actions in the area. This plan is designguldsent monitoring study | | 3
results, identify issues or concerns in the area found during the project and to mj |
recommendations to improve or protect wexr quality consistent with Clean Water
Act guidelines and state water quality standards. a =

161 &

Clintonville

Watershed Oveview
The Lower Little Wolf River watershed is 152 square miles and lies in central X paEd
Waupaca County. Approximately 27 miles of the Little Wolf Riveinathis e
watershed, from the confluence of the South Branch Little Wolf Rivatefshed
WRO08) to the dan at Big Falls. The Winnebago Comprehensive Management PIg =3
ranked this watershed as a medium priority for watershed selection due to local ]

erosian and animal waste problems. The data for the Wolf River Basin Plan ol - i
indicated that problems related to flated runoff exist in this watershed. : i

Manawa

Ogdenshurg ]

The Lower Little Wolf River Watershed was selected as a priority watershed in 1995 and expired at the an@@08eThe priority
watershed plan was prepared cooperatiydy theDNR, the Wisconsin Department afriulture, Trade and Consumer Protection
(DATCP), and the Waupaca Land and Water Conservation Department, with assistance from the Universitpsif®isension and
the USDA Natural Resources Conservation Service (NRCS).

The approved watershed plas ¢onsidered an amendment to this plan. The soils, geology and other physicatessof the western
and central 20 percent of this watershed indicate the area is highly susceptible to groundwater contamination by pooe laredtices
(WDNR and WGNHBE87). The remaining 80 percent of the watershed lies in an area of medium sb#itgpA data search revealed
groundwater samples contaminated mainly from pesticides.

Population Land UseSite Characteristics
The Lower Little Wolf River watershedliS3.60 mi2. Land use in the watershed is primarily agricultural (48%}t (29%) and a mix of
wetland (16%) and other uses (58jgure 2) This watershed has 189.20

stream miles, 1,038.51 lake acres and 21,932.16 wetland acres. Figure _2: Land use percentages in the Lower Littl
Wolf River TWA

Ecological Landscapes Earest
The Lower Little Wolf River Watershed lies primarily in two ecological 29 599%,
landscapes: the Central Lake Michigan Coastal Ecological Landscape in th|
south and the Forest Transition Ecological Landscape in the north. The Ce
Lake Michigan Coastal Ecologicahdscape stretches from southern Door

County west across Green Baytlie Wolf River drainage, then southward in g /gt1h0e°2
narrowing strip along the Lake Michigan shore to central Milwaukee County o
Owing to the influence of Lake Michigan in the eastern part i3f indscape,
summers there are cooler, winters warmer, and precipdatievels greater
than at locations farther inland.

Wetland
16.33%

Dolomites and shales underlie the glacial deposits that blanket virtually all g
the Central Lake Michigan Coastal Ecological Lapédsd he dolomite Niagara
Escarpment is the major bedrock feature, rimgacross the entire landape
from northeast to southwestA ries of dolomite cliffs provide critical habitaf
for rare terrestrial snails, bats, and specialized plants. The prigiacyal
landforms are ground moraine, outwash, adadte plain

Agricultural
48.98%

Historically, most of this landscape was vegetated with mesic hardwood forest composed primarily of sugar maple, bassvb@athan
Hemlock and white pine were locally important, but heakavas generally restricted to cool moist site=ar Lake Michigan. Areas of
poorly drained glacidake plainsupported wet forests of tamarack, white cedar, black ash, red maple, and elm, while the Wolf and

Embarrass Rivers flowed through extensive flolath forests of silver maple, green ash, and swamp white oak. Emergent marshes and

wet meadows were common in and adjacent to lower Green Bay, WwhkeMichiganshorelineareas featured beaches, dunes,
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interdunal wetlands, marshes, and highly diverisige and swaleegetation. Small patches of praidad oak savanna were present in

the southwestern portion of this landscape. . . . )
Figure 3: Ecological landscapes in the Lowétle

-~ ] ) Wolf Rlver TWA
The Forest Transition Ecological Landscape lies along the northern border ¢ -

Wisconsin's Tension Zone, through the centrad arestern part of the state,
and supports both northern forests and agricultural areas. The central portiq
of the Forest Transition lies primarily on a glacial till plaat wasdeposited ‘
by glaciation between 25,000 and 790,000 years ago. The eastdrwestern
portions are on moraines of the Wisconsin glaciation.

The growing season in this part of the state is long enough that agriculture i
viable, although climatic conditis are not as favorable as in southern i
Wisconsin. Soils are diverse, rarggfrom sandy loam to loam or shallow silt |
loam, and from poorly drained to well drained. The historic vegetation of the Fe
rest Trans n
Forest Transition was primarily northern hardwood forest. Seheorthern . itio
hardwoods were dominated by sugar maple and hemlock, and ceedesome :

Landscape is neforested. Forested areas consist primarily of northern W =N P |

hardwoods and aspen, itk smaller amounts of oak and lowland hardwoods. |} % ) . g;;x Coastal
The eastern portion of # Ecological Landscape differs from the rest of the | . & P > =g
area in that it remains primariffprested andncludes some ecologically , I I i

significant areas. Throughout the Ecological Landsc',i{pell areas of conlfer

gt
—

B

kettle depressions on moraines.

Hydrology s ,
The hydrology of théowerLittle WolfRiver Watershetegins below the Big  fai ot - s°um.”t Glacial P 'ams

Falls DamThe Lower Little Wolf Rév generally flows southeast through pd@mlnantly agrlculture landscape®verall, the Lower Little
Wolf River is a slow, clear and hard warmwateer with some sections of rapids and moderate currefihe watershed that drains into
the Lower LittleWolf River from the west is more of a mix of forest, wetlands and agrieultihe watershed that drains from the east of
the Lower Little Wolf River is dominated by agriculture with a lower percentage of wetland and forested landEcapeis one notale
dam and associated millpond in the City of Manawa between Big Falthamhgwer Little Wolf Riveronfluence with the Wolf River

near Royalton. The tributaries on the west side of the watershed have a higher groundwater proportion of their flane gederally
cooler. The tributaries on the east side of the watershethdestrate higher surface runoff inputs creating higher flow volumes for
shorter periods of timer flashiness

Study Summary

In 2015 DNRWater Resources staffvaluated water gality improvements made in the Lower Little Wolf River Watershed from Best
Management Practices installed in the watershed from 1997 through 2008 as part of the Lower Little Wolf River Priorityed/aters
Project. This project determined if the goalgha# Priority Watershed Project to protect and improve the watershed watedity were
met by collecting fish, aquatic macroinvertebrate, habitat, temperature, and inorganic chemistry information throughowgtérshed.

The water quality monitoring i2015 demonstrated some water quality improvements (Spiegelberg Creekradt€y Rd) and declines
(Thiel Creek at Swan Rd) since the implementation of the Priority Watershed Project of the late 1990s and early 2008mstEne &
the Lower Little WolRiver maintained good to excellent fish and aquatic macroinvertebrate aomities and indicated a reduction in
baseflowNO;+NQ as N. Thiel, Little, and Shaw Creeks are not meeting their potential uses, demonstrate high nutrients, and
sedimentation limis available fish and aquatic macroinvertebrate habitat; therefore, the rieedatershed improvements remains
throughout portions of the Lower Little Wolf River Watershed.

There are a few challenges to consider when comparingthdriority Watershed monitoring results with the results of 2015. First, the
majority of theBest Management PracticeB{P$ installed during the Priority Watershed Project implementation were soft practices
(tillage and nutrient management). These gliees may have been discontinued by the farmers in the watershed. Second, there may be
unaccoutied farming changes, such as fertilizer application rates and tillage adjustments throughout the watershed over time] that ha
an impact on the water qualityfdhe Lower Little Wolf River and its tributaries observed in 2015. Thirdly, there may havarbeen
increase in the land disposal of manure within the watershed since the beginning of the Priority Watershed Projecivdtaesthyed
improvements may havbeen made since the implementation of the Priority Watershed that impacted the water quadigyad in
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2015. Therefore, the monitoring in 2015 does not solely reflect the changes in the watershed from the Priority Waterg@wd Pro

implementation.

BMPs implemented during the Priority Watershed Project were nutrient, residue, and bamysotf management, streambank
shaping, and manure storage. Some land use characteristics observed during 2015 monitbiiag theve a negative impact dower
Little Wolf River and its tributaries were limited buffer protection along the stream corridooslieg streambanks, cropland erosion, and
sedimentation of fish ath aquatic life habitat Although good efforts were made to decrease the pollutant load duttie Priority
Watershed implementation, there are more opportunities to install practices to tdtve nutrients and sediment reaching the Lower

Little Wolf River.

Management Recommendations

1 DNRshould work with Waupaca County Land and Water Conserv@t@partment (LWCD) and Natural Resources Conservation
Services (NRCS) to implement BMPs to rediocepoint source sediment and nutrients reaching surface waters from streambank

and cropland erosion.
T [AGGES FYR ¢KAST

= =

/ NB S | 2018803@!)dEt & impafed wirdrRsSiiRe tolthe phbdptrusilévelsi THe &
department should increastne water quality monitoring in these sulatersheds to determine which areas within the sub
watershed need BMPs to reduce phosphorus delivery to the streams.

assess the impacts from millponds water quality of the River.

Ecological, Aquatic Resources

Outstanding and Exceptional Reso@rdVaters

2 A302yaAyYy KF& RS&aA3IYFHGESR Yilye 27
Waters(ERWSs). Waters designated as ORW or ERW are surface waters which provide outstanding recreational mgspetppibrt
valuable fisheries and wildlife habitat, have good water quality, and are not significantly impacted by human activities\d EFRW

status identifies waters that the State of Wisconsin has determined warrant additional protdotionthe efects of pollution.

iKS

Monitoring phosphorus and nitrate concentratioimsLower Little Wol&treamsshould continue.
Monitoring of temperature, phosphorus, and sediment concentrations above and below Big Falls and Manawa should continue to

atrdsSoa

Table 1: List of outstanding and exceptional resource waters in Little Wolf River watersi¢idqg.

KAIKSad

Waterbody Name WBIC ORW/ERW Start Mile End Mile
Blake Creek 280900 ERW 10.06 12.86
Little Wolf River 272400 ERW 0 14.02
Blake CreelN. Fork 281500 ERW 0 4.98
Blake CreekS. Fork 282100 ERW 1 6.34
Blake CreelS. Fork 282100 ERW 0 1
Spaulding Creek 284900 ORW 0 9.12
Whitcomb Creek 283400 ORW 0 15.82

Trout Waters

djodzl £ A (&

DNR uses three categories to classify the different types of treeasts throughout Wisconsin. These are evident in Wisconsin Trout
Stream Maps, which provides a comprehensive list of trout streams and a set of trout stream maps covering the m#jeriiates.

Efforts have been made to list all trout streams in that&of Wisconsin, but it is recognized that this listing in not exhaustiigh

quality trout waters (Class 1) that have sufficient natural reproduction to sustain populations ofevitddt or near carry capacity.
Consequently, streams in this categaequire no stocking of hatchery trout. These streams or stream sections are often small and may
contain small or slovgrowing trout, especially in the headwaters. Class Il streamshaasg some natural reproduction, but not enough

to utilize availabledod and space. Class Ill are marginal trout habitat with no natural reproduction occurring. They require annual

stocking of trout to provide trout fishing. Generally, there is no carry@ierout from one year to the next.

2}
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Table 2: List of trout watersn Little Wolf River watershedWRO08§.

Waterbody Name WBIC Start Mile End Mile Trout Class
Blake Creek 280900 10.06 12.86 | CLASS I
Whitcomb Creek 283400 0 15.82 | CLASS |
Blake CreelS. Fork 282100 0 1| CLASSII
Spaulding Creek 284900 0 9.12 | CLASS |
Blake CreekN. Fork 281500 0 498 | CLASS I
Blake CreekS. Fork 282100 1 6.34 | CLASS |

Impaired Waters

Every two years, Section 303(d) of the Clean Watereiptires states to publish a list of all waters that do not
meet water quality standards. THist, also known as the Impaired Waters List, is updated to reflect waters that
are newly added or removed based on new informatiompaired waters in this watshed are impaired for
historical discharges, mine tailings, and runoff issues (TablgcByol Section Lakes impaired with the
impairment of excess algal growth from the pollutant total phosphorus and is currently under total maximum
daily (TMDL) devepment (Table 3).

Table 3: List of impaired waterbodies in the Little Wolf River watersh&dR06).

Local Name WBIC | Acres Pollutant Impairment Sources 303 Status
School 283600 39 | Total Excess Algal | NonPoint Source TMDL Developmen
Section Lake Phosphorus Growth (Rural or Urban)

Endangered, Threatened, arfsipecies of Special Concern

Listed endagered (END), threatened (THR), and species of special concern (SC)Hresileater Mussels
Snuffbox(END, Slippershell (THRandPistolgrip (THR. f I Y RAY 3 Q& ¢ dzNJS 3 ake $tiRgeén2 2 R
(SC) andiRer redhorsg THR)n Waupaca County Additionally,Pygmy Snaketail Dragonfly ($@3 been
documented in the Little Wolf River.

Monitoring Project Discussion

Purpose of Project

This project evaluated water quality improvements made in the Lower Little Wolf River WatersheBN¥Ps
ingtalled in the watershed from 1997 through 2008 as part of the Lower Little Wolf River Priority Watershed
Project. The Lower Little Wolf Watershed was identified as the drainage area downstream of Big Falls to the
Little Wolf River confluenceitt the Souh Branch of the Little Wolf River near Royalton (M&}).1 This project
determined if the goals of the Priority Watershed Project to protect and improve the watershed water quality
were met by collecting fish, aquatic macroinvertebrate, habit@mperatue, and inorganic chemistry

information throughout the watershed.

Methods, Equipment and Quality Assurance

During the growing season of 2QIFotal Phosphorus (TBamples were collected at 12 locations once per

month from May through Octobe(Table4, Map 1-2). In addition to the TP samples, Total Dissolved Phosphorus
(TDP) samples were collected in August through October @016 of the 12 locations in Tabde Thirdly,

Dissolved Nitrates + Nitrites as Nitrogen gNRQ as N) samples were colleckén June and August 2015 at 12
locations in the Lower Little Wolf River Watershed (TdbleFinally, Total Suspended Solids (TSS) samples were
collected in May throgh October 2015 at 10 of the 12 locations in Tabl@éll samples were collected usitte
standard DNR grab sampling method for a total ® samples (WDNR 2014Neither baseflow nor storm or

¢
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snowmelt event sampling were targeted during this projéaliowing the protocol of Wisconsin Consolidated
Assessment and Listing Methodology (@A4¢.M 2014). However, the June sampling was conducted following a
rain event based upon thidational Oceanic and Atmospheric Administration (NOAA) historical prempitat

data (NOAA 2016)Additionally, the August and October samples were collected gllxaseflow conditionsAll
nutrient samples were shipped to Wisconsin State Laboratory of Hygiene (WISLOH) for analysis. The WISLOH
entered all sample analysis datdaa the DNRSurface Water Integrated Monitoring System (SWIMS)

Table 4: Inorganic Chmeistry Monitoring Sites Lower Little Wolf River Watershed Méyrough October 2015.

SWIMS Site Name Surface Water
Station ID WBIC
10030800 Beaver Creek 280 ftdownstream CTH O 283000

693129 Blake Creek at SH 22 280900

693145 Little Creek aCTHO 280700

693141 Little Wolf River aCTHBB 272400

693151 Little Wolf River aCTHC 272400
10043199 Little Wolf River at Railroad St Trisihnawa 272400

693163 Lower Little Wolf River at Bridge Rd 272400

693131 Shaw Creek &8 THO 283100

693130 SpauldingCreek alCTHG 284900

693142 Spiegelberg Creek at Sh22 Wayside and Cemetery Rd 279600

693143 Thiel Creek at Swan Rd 280100
10016223 Whitcomb Creek CTHOO 283400

Little Wolf River at County BB Facing USeéptember 2015. Photo by Dave Bolha, Wisconsin DNR.
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Map 1: Northern Half of Lower Little Wolf River Watershed Sample Locations ir6201

Map 2:Southern Half of Lower Little Wolf River Watershed Sample Locations in 2015.
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